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(57) Abstract: A therapeutic and/or preventive agent for dyschezia which is suitable for persistent administration and contains as 
an active ingredient either a compound represented by the formula (1): (1) (wherein Ri represents Ci^ alkyl and represents Ci^ 
alkyl) or a pharmaceutically acceptable salt of the compound. The erythromycin derivative represented by the formula (1) functions 
to alleviate dyschezia. Unlike laxatives, the compound promotes natural defecation. The compound represented by the formula (1) 
has lower antibacterial activity than erythromycin and is hence suitable for long-term clinical use. Thus, the drug is safe and highly 
effective in treatments for and/or prevention of dyschezia. 
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mu&i(omwv^^o mii(Dmmt.^m.'^^K>. -kmmm^^-^mwi^^uE 

(Mm&.m'm^m\zt.^f^^mii. MttMt:^ tt^Mtis m^mm^) 
^>5?iiipbTv^<§)o z.(D^of3imb\znt^^mt\^x\-i.. fm'pmwi\z-^'r^ 

20 wi^mtvxrm. mmii)^mmmizmm^^t\f^^mmf}^^^o ^i^<Dmmm^ 
Tm\mmmti:^miz^ o mmnm^^ < . m.nmz\tmM(D^^^-^ 

25 Jiij&t^s. c©<fc"5?5:^^j«, ■xmmm^^t^^t.\z^Kim^^^mt^ 

mmx\-mm^m ^^mzMmmm^m\zU'D-x\^^^o 
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Itoh Z. Motilin and clinical application. Peptides. 1997 
18:593-608) , ±mSMi\Z\m-m\^U\^^^t.tim^^nx\^^^ (BradetteM, 
Poitras P, Boivln M. Effect of motilin and erythromycin on the motor 
activity of the human colon. J Gastrointest Mot 1993 5:247-251) » S 

m^Y^mU.U\/^Z.t.tim^-^tlX^ri (ChleppaDM, Mansi G, Rinaldi R. 
Serio M, Nacci C, Montagnani M, Potenza MA, De Salvia MA, Mitolo CI, 
Rinaldi M, Altomare DF. Effects of erythromycin on human colonic 
15 circular muscle in idiopathic chronic constipation. Eur J Clin Invest. 
2000 30:66-71) . ^5^U >feb< «^5^U >T:i-X hfcj; D#^^{15iitT^ 

zy>^i^mmjt:m^Vm^^t.i)m^-^nx\^^^ Oameson JS. Rogers J. 
Misiewicz J J, Raimundo AH, Henry MM. Oral or intravenous erythromycin 
20 has no effect on human distal colonic motility. Aliment Pharmacol Ther. 
1992 6:589-95) , —-^^ I^UxU;^n-7'1''»7&^MIK^Q5:#T-5>e: iife^-^^ 
tiX^^^tfi (Sharma SS, Bhargava N, Mathur SC. Effect of oral 
erythromycin on colonic transit in patients with idiopathic constipation. 
A pilot study. Dig Dis Sci. 1995 40:2446-9). e:®MSgS:#f^ffl«. K 

25 m^isii^mmwi^^m t x u x d-t-t >'>®#f stamf^M \z^^mnmm(D 
mt}z(Dmmmmz^mr^ii^^^nx^y). itmf^ffloDj^vix^^vi^^^u 

>rzi-7shf)mm^^m-r^ii-^ii^m^yfmx^^o ^rc. xuxp-T-r-» 
u^<Dimi^m(Drci^\zmmz^\^^x\t^mmmmt.i^x(Dnmmy3:mmizm-^ 
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mmzn-r^i&mrfm^m^nx^^m^ (Kamerling m, van Haarst AD, 
Burggraaf J, de Kam M, Biemond I, Jones R, Cohen AF, Masclee AA. 
Exogenous motilin affects postprandial proximal gastric motor function 
and visceral sensation. Dig Dis Sci. 2002 47:1732-6, Kamerling IM, Van 
5 Haarst AD, Burggraaf J, Schoemaker HC, Biemond I, Jones R, Cohen AF, 

Masclee AA. Dose-related effects of motilin on proximal gastrointestinal 
motility. Aliment Pharmacol Ther. 2002 16:129-35, Luiking YC, Peeters 
TL, Stolk MF, Nieuwenhuijs VB, Portincasa P, Depoortere I, van Berge 
Henegouwen GP, Akkermans LM. Motilin induces gall bladder emptying and 
10 antral contractions in the fasted state in humans. Gut. 1998 42:830-5, 

izt^fs^om^. mm^mm. mmmmm. mi^mmm) ^^m-r^mmcomm 
15 i)^M^^nx\^^^o Tmiit^(Di&^^±^<^^t,-^^mmz^i^<DM.m^-^^i)^ 

yM^^tsm.wmf)^>^^'rvhm'^'r^QOL(D^mm(DmmmMizmzS'D7f)>f3:\^^ 

:it'^m^-^riX\^^^ (Harari D, Gurwitz JH, Avorn J, Choodnovskiy I, 
Minaker KL. Correlates of regular laxative use by frail elderly persons. 
20 Am J Med. 1995 99:513-8, Pappagallo M. Incidence, prevalence, and 

management of opioid bowel dysfunction. Am J Surg. 2001 182:11S-18S: 
##^:S:i^9, Thorpe M. Management of opioid-induced constipation. 
Curr Pain Headache Rep. 2001 5:237-40, Alaradi 0, Barkin JS. Irritable 
bowel syndrome: update on pathogenesis and management. Med Princ Pract. 

25 2002 11:2-17) , ^(D^^umm^^. ^(D^^timt-^^riz^f^rjimm^ 
-:fj. s^m^Q- 5 6 8 4 3^<£m^mn<ikm wo 93/2450 o^^^g 
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©— OTflb-S erythromycin, 8, 9-didehydro-N-demethyl-9-deoxo-6, 11-dideoxy- 
6, 9-epoxy-12-0-methyl N-(l-methylethyl)-ll-oxo- (2E)-2-butenedioate 

(2:1) cM^n-HiS GM-6 1 1 (^i^mmm:^^) . i^Tmz PGM 
-6 11J tm'r^:\ im^mf)^:j^^j7.u'^^iy>titi^vxm^^z.ti!)m 

5 '©$nT:fe^9^ Mm(Om^^m(DoSmmmm-^nxV^^ (KogaH, lakanashi 
H, Itoh Z, Omura S. Design, SAR and pharmacology of GM-611, the first 
acid-stable nonpeptide mot i I in receptor agonist. Drugs Future. 2002 

27:255-272) o V7()^vm'^^. cnBit^mmmmwuomm. i^mm<Dmiam 

15 VT.u'^^z^ymnm-^m^mm^^mu •m^zmmmuJSi-^iz^mLx^y). 
-two^. imm%. s; (1) : 
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-r, ) 

10 ^mmmm^^mm:^yx}ti^m'r^(Diz-t^m^^-^-r^ :iL^^t^:^mz% 
^mM<Dm^^^'^^^±m(D^ (1) -vm-^ti^it^mizmiy. ^f^bv^fig 

15 »T^§„ 
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:$^mm(Dmi^m^i^;^:h^ (1) T^^n^jb-a-^tc^fev^T^ r^. Rg^-e 

^mm. 1 e> 6 (Dmmx\t^mm'^(D7)i^)vm^^v. M:i^m\z\tmx\t^^ 

jvm. x^;v«. n-ynfc!;i.s. -ryyptf;i/S, n-y5^;i/S, -iv^^Ji 
m> s ec --^^jm. t e r t ^>^)m. :^:t^>^JVm. ^ 

$fSLVi^ (1) (Dih-^m^. RiJ&^yyptf R23&^'^5^;w«t^^ 

-fb-n^, fiP'fe. 8,9-didehydro-N-demethyl-9-deoxo-6, ll-dideoxy-6, 9-epoxy- 
20 12-0-methyl-N-(l-methylethyl)-ll-oxoerythromycin Ta&^So <fc Oiif 

^(Z):7v;i'm:^0'fb'a-«^> fip-fe^ erythromycin. 8, 9-didehydro-N-demethyl-9- 
deoxo-6. ll-dideoxy-6, 9-epoxy-12-0-methyl N-(l-methyletliyl)-ll-oxo- (2E)- 
2-buteiiedioate (2:1) CM^n-F^S GM- 6 1 1 (^^^^W^^^) . 

&.Tmz rGM-6 1 ij tm-r^) ^25^. 

:t—:ff=^y^ T>F ^■t'^v':^;!^ -Jr^XhU— l/^— X (Bioorg fi Med 
ChemLett) 11-^, 1 3 4 7^-^/, 1 9 9 4^. 6 - 5 6 8 4 

3 -^^$5 (WO 93/24509 Wjkm.) > 9-100291 ^^fg (W 
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0 9 7/0 6 1 7 7^^#g) . WOO 2/1 8 4 0 3#^fg. WOO 2/3 0 9 

:^mmx\.^o ^mmRzsyxiti^mMi t\t. ^m. ^m. x\tmmi^zs^m 
<Drcmzm^^^n^m^]^mi^. M.i$imz\mmMmmm<o^m> ^m. mm(D 
10 mmnm m<tm±-^m^^m) m<Drcibizm^^?>n^mm^\r^oo 

do 

15 :^mm(omMm.^mt. m^^^xm^^ (d xm-^n^ih^m\z. 
mzmcx. ^mmizffm'^n^mi^^rcJitmi^(Dmmmi^^m^v. 
m\zmm-r^^t-^tx%:^o n^mmzi-i. ^p^#, mmmi^^(D$mn^ 
^.M^mMiz^^^Mci^m^. ^^nmm^^:fy^-T-jvfsia\z^^m^^ 
^^^^^o mmmziit. mnmi^^^n^mmm. m^m. mmu mmu ^ 

25 t^l-lOOOmg, »*b<«5~4 0 OmgTa&So *#:e?JJc:«> mztff^ 
bVi^b'&^T^^GM-e 1 lS:^^-r§tc^;fe-DT«. 10mg~40mg5&t 
^^bVio iioS«^ im\zmibXik-^Lx%^<s WnMiz^nx^-^Vxh^ 

Vic 
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(D^^fs:ipm^^m^Mm\z:^^^xmm-^n^o mx\t. gm-6 i 
(1) ^mi-^n^^-^m<omm^mm^rz\t'f^mmmm<Di^^m. ±^m<m(D 

5 MC (giant migrating contraction) <DmM.-^^^f^WW^titVX^riUmt 

fsiV. m'^iz^'oT\tmm^m.^st-r^GMc<Dm^if}mm-^n^o '^^\z:^m 
m(DfhmM^^zs'i^mn\(D^-^m<D^^mz:i^\,^x\'i. GMc^wn^ii^zsi m(Dm 

10 m-r^^mmo^mmzm-^-r^hotrnx^tix^^^^o 

m 1 ^^m(Dmm.mm^(DmmmJ^yjL}t^mM^iE^^'^^\z^-^v 
15 gi 2 :^mm(Di^mmmmm<DmmiSi.xsyx.u^mM^iE^^i^^\z^j^v 

04 rmx^^±>y>^\^ (mmim) ^jE^^^^iz^-^vrcm<D. m 
20 'pyK^mm^m^vrcm^(D-mx;^^o 

m 5 \t. :^mm(Dmmmmwm(Dm'mmsyx\t.'^mm^'e)i}i^\z^iomm 

1 Bm<Dmmm^(Dmt^m^vrc^^<D-mx$>^o 
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&rf<Dmmmiz:^\f^x\t. ^ (d xm-^ti^^t-^mthx. woo 2/1 s 
5 4 0 3 ^^jkmRzswo 02/30943 ^'j^m\zBm(D-:^m\z'^'ox^%mmw 

^^^htClT'&figbfeGM- 6 1 1 (erythromycin. 8, B-didehydro-N-demethyl- 
g-deoxo-e, ll-dideoxy-6, 9-epoxy-12-0-methyl N-(l-methylethyl)-ll-oxo-, 
(2E)-2-butenedioate (2:1)) ^m^^fco 

10 mmm i : gm - e 1 1 (PiE'^^'^^izM'r^mm^i^m 

GM-6 1 1 hTmt(Di^m(Dm^^^^m'r^rcii>\z. Tmtvx±>/i^}^ 
(ir>y-y-r (msh^) . :kiEmffax.m m) ) ^m^^xmmi&mi^m^it 
mmivr^o Mi^mzu. ie'^^i^-^^zgm- e i i:fej;tXir>y->F^j^p^ 

15 \Z^m n-l5mx vehicle v/y%T^}^rzfAmmm) feb<t3:GM-6 11 
1.25 mg/kg. 2.5 mg/kg> 5 mg/kg, 10 mg/kg, vehicle (M^tK) t>b 

<it±>yiy\^ 12 mg/kg, 24 mg/kg, 48 mg/kg ^^P^^b, S^t^ 4 

(120° c. 24mm&.±) wmi^nm&m^m^v. m^Ti^^^m^ (%. ((^ 
20 mascg] -^^«i««[g]) / mmmmi [si) x loo) ^^rnvrao 

GM-6 1 IJi, ^#f^O-4B#ra®^«^ffl«^fe#6<JfCiiJP$ii-fe;0^^ (Ell ; 
*P<0.05 vs vehicle group by Shirley-Williams' test. n=13) , M'='P7}<.^'^ 
m\zBm^^^t^i}^'Drc m2 ;n=10-13) , -:f3. 

Tz.) (03 ; *P<0.05 vs vehicle group by Shirley-Williams' test> 

n=i3-i5) . ^(Dt.^(Dm^y)^6^^m.\mm^^m\zmM\-^tz. m4 ;*p<o.o5 

vs vehicle group by Dunnett' s test, n=8-15) o ^tl^(D^^i}-^i^, ir>/ 
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mmm2 : gm-6 i i(D=e)v\i^izjz^mmmmmm\zM'r^^mi¥m 
^jmrn^m^^xmrn-r^^ht^'v^^o gm-6 i KDm^mmmmizM-r^ 
j^Tm-^iz^^mmkmmw^m^htz^-D-^tim^^x. ^(om^m^zM^^i^ 

m^miVTco ^-^^ (Kbl : JW) t;: vehicle (^S:te^) feb<ti^:;Vt:^i 1 
10 mg/kg^^m-^hiO^m^m Cmm^m) Vrc^. vehicle Ow/v^y^tfT 
d'AH^?^) t)b<tSGM- 6 1 1 ^ 1.25 mg/kg, 2.5 mg/kg. 5 mg/kg, 10 

mg/kg, 20 mg/kg offl«T^ns#b:fe„ 2. 5 mm^'v<Dmm^mMh 

15 j^:^&0 5JC^T (#P<0.05 by Student' s t-test, *P<0.05 vs (1 

mg/kg) ^aes^ by Williams' test) o ^;i/t:^^^#}:iJ:oTSIIfJ#lc#^^^ 

j:<h;o^'^$ti;^co GM-6 1 i\t^)V}^^\z^^mmmmm^^mm^wm\z^ 

«]i5ffi» (20 mg/kg) T(Z)#M««#Matg|^^©7^Vi^;H:::^il^#1# 

20 ti^#T*o}/to £i^-b©^:^jo^e.. GM-6iiti. mmmmmmizMvx^m 

HMM 3 : GM- 6 11 (DjEI^-f ^ tCj^-T^g^Miif^ffl 

^•D-^xcDmnzm^x. lE'M-i ^izM-f^GM- 6 1 1 om^^i^m^zrD 
25 ^^xh^rnhfco ^n^-¥m<D:fy^-^)v^^'mz^fommhrz}f-'^)v^5m 
(tp^mMW^^^. 8. 3-9. 9 kg. 2 IS. ffil 3 s) ic. 9 m\zmmmn 
(cD-5 (52^i7i^T (tsfc) ). m 250 g) ^^isb. mmum(Dm^^mmvrco 

1 BtrBmi*I»Md^*^&nfc:M#:{C>isrbX. jI&II 1 ^Pp^^tc vehicle (3 w/vXT 
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^IfTrfAM?^) 'feb<f^GM-6 11 0.3 mg/kg, 1 mg/kg. 3 mg/kg^:^ 
^^^m6iZ^-f (*P<0.05 vs vehicle group by Dunnett' s test. n=5) o 

5 GM-6 1 mm^^m},z^-^'ik(Dmmi^mmx'(Dmm^mm^'ttrco ^rz. 

mmm4 gm- e 1 1 (om'^Aiz^t^mm.mMi^m 
10 GM - 6 1 1 I mKumn^wmizx. gm- e 1 1 mm^^mi^miz 

-^l/^xmmVfzo m'^AmmzMl^. #S^6MTPlacebo t)b<{^GM-6 1 1 
5 mg, 10 mg, 20 mg, 10 3 0, 30 ^WHZ 150 mL (DTKt t%iZ 10 

nu^ irctdhs ^#1 0 affect tj? 10 BSJii8:ftMcDi iHi^#) m-^mm 

15 mf)'^^^rcB^ (mmmum ^^xm<D^m omTm. m^Tm. mm^^. 

mm^^^-¥mizmi¥^izmvm% ^imw^mzxmmvr^o 

mM^miiz^-ro gm-6 i i^^m (5. 10, 20 mm) -hpiacebo^^ 
20 m<DmmmBmz:^\,^x. pucebo n^m(Dy^m^Bm^^i^ e.o Bfs^coiznv. 
GM- 6 11 8. 2 0 ^^MfSimmm^^nrc. (p=o. 012) « ^ 

fc. \ B^rcri(D^m¥^mWiiX\t. Placebo^^H^O.TIUfC^b, GM-6 
1 1^-^^Tf^ 1.0lHli:> GM-6 1 l^#S^t::TJiSPMfR]^MJe)fc:„ ^Tz. m 
<Z)feiKT«Placebo^##^:GM-6 1 l^#^^;IT^<b^S^^^e)e>n?5:5&^o;/t, 
25 £^±©^m;?i^6>, GM-6 1 lt*M^T^JK(c:^{b$-&§^:t?5:<> (H 
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